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This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

LISTING OF CLAIMS: 

1 . (Currently amended) A method performed on a documont oolloct i on by a 
computer for clustering a plurality of documents in a hiorarch i cal data structure 
comprised of a plurality of clusters hierarchically organized , wherein each document 
includes a plurality of words and is represented as a set of (document, word) pairs , the 
method comprising: 

accessing the document collection; 

performing a clustering process that creates a hierarchy of clusters that reflects a 
segregation of the documents in the collection based on the words included in the 
documents, wherein any document in the collection may be assigned to a first cluster in 
the hierarchy based on a first segment of the respective document, and the respective 
document may be assigned to a second cluster in the hierarchy based on a second 
segment of the respective document, wherein the first and second clusters are 
associated with different paths of the hierarchy; 

storing a representation of the hierarchy of clusters in a memory; and 
making the representation available to an entity in response to a request 
associated with the document collection. 

2. (Original) The method of claim 1 , wherein performing a clustering process 
comprises: 
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assigning the document collection to a first class; 
setting a probability parameter to an initial value; and 

determining, for each document in the collection at the value of the parameter, a 
probability of an assignment of the document in the collection to a cluster in the 
hierarchy based on a word included in the document and the first class. 

3. (Original) The method of claim 2, wherein the step of determining further 
comprises: 

determining whether the first class has split into two child classes, wherein each 
child class reflects a cluster descendant from an initial cluster reflected by the first class; 
and 

increasing the value of the parameter based on the determination whether the 
first class has split into two child classes. 

4. (Original) The method of claim 3, further comprising: 

repeating the step of determining, for each document in the collection at the 
value of the parameter, and the step of increasing the value of the parameter until the 
first class has split into two child classes. 

5. (Original) The method of claim 4, further comprising: 
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performing the clustering process for each child class until each of the respective 

child class splits into two new child classes reflecting clusters, descendant from the 

respective child class. 

6. (Original) The method of claim 5, further comprising: 

repeating the clustering process for each new child class such that a hierarchy of 
clusters is created, until a predetermined condition associated with the hierarchy is met. 

7. (Original) The method of claim 6, wherein the predetermined condition is one 
of a maximum number of leaves associated with the hierarchy and depth level of the 
hierarchy. 

8. (Currently amended) A method performed by a computer for determining 
topics of a document collection, the method comprising: 

accessing the document collection, each document including a plurality of words 
and being represented as a set of (document, word) pairs : 

performing a clustering process including: 

creating a tree of nodes that represent topics associated with the 
document collection based on the words in the document collection, wherein any node 
in the tree may include a word that is shared by another node in the tree, and 

assigning fragments of one or more documents included in the document 
collection to multiple nodes in the tree based on the a co concurronco of tho one or 
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mor e documents and d i ffer e nt words inc l ud e d in on e or more documontG (document. 

word) pairs : 

storing a representation of the tree in a memory; and 
making the representation available for processing operations associated with 
the document collection. 

9. (Original) The method of claim 8, wherein the step of assigning comprises: 
associating a set of documents in the document collection with a first class 

reflecting all of the nodes in the tree, wherein the set of documents may include all or 
some of the documents in the collection; 

defining a second class reflecting any ancestor node of a node in the first class; 

^^i^ ly, iv^i ^ciui I uwuui I Id II II I II ic oci, a |ji uuduiiiiy ii icii uiiit^rmii wurub 

included in a respective document co-occurs with the respective document in any node 
in the tree based on the first and second classes; and 

assigning one or more fragments of any document in the set to any node in the 
tree based on the probability. 

10. (Currently amended) A method performed by a processor for clustering data 
in a database, the method comprising: 

receiving a collection of documents, each document including a plurality of words 
and being represented as a set of (document, word) pairs : 

creating a first ancestor node reflecting a first topic based on words included in 
the collection of documents; 
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creating descendant nodes from the first ancestor node, each descendant node 
reflecting descendant topics based on the first node, until a set of leaf nodes reflecting 
leaf topics are created, 

wherein creating descendant nodes includes: 

assigning each document in the collection to a plurality of descendant and 
leaf nodes; and 

providing a set of topics associated with the collection of documents 
based on the created nodes and assignment of documents, 

wherein the descendant and leaf nodes may be created based on one or more 
words included in more than one document in the collection of documents. 

1 1 . (Original) The method of claim 10, wherein the step of creating descendant 
nodes comprises: 

selecting a first document in the collection; 
defining a first class that includes all of the nodes; 

defining a second class that may include any ancestor node of any node included 
in the first class; and 

determining, for each document in the collection, a target word of an object pair 
including a target document and the target word such that the first document equals the 
target document in the object pair based on a probability associated with the first and 
second classes; and 
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assigning the first document to any ancestor, descendant, and leaf node based 

on the determining. 

12. (Currently amended) A method performed by a processor for clustering data 
in a database, the method comprising: 

receiving a collection of documents, each document including a plurality of words 
and being represented as a set of (document, word) pairs : 

creating a hierarchy of nodes based on the words in the collection of documents, 
each node reflecting a topic associated with the documents, wherein the hierarchy of 
nodes includes ancestor nodes, descendant nodes, and leaf nodes; 

assigning each document in the collection to a plurality of nodes in the hierarchy, 
wherein each document may be assigned to any of the ancestor, descendant, and leaf 
nodes; and 

providing a set of topic clusters associated with the collection of documents 
based on the created nodes and assignment of documents, 

wherein the hierarchy may Include a plurality of nodes that are each created 
based on a same set of words included in the collection of documents. 

13. (Currently amended) A method performed by a computer for clustering data 
stored on a computer-readable medium, the method comprising: 
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receiving a collection of flFsWata objects, wh e r e in oach firot data objoct inc l udoo 
a p l ura li ty of socond data objocto; represented as a set of (first data obiect. second 
data object) pairs: 

for each first data object: 

assigning the first data object to a first node in a hierarchy of nodes based 
on the second data objects Included In the first data object, wherein the first node may 
be any node included in the hierarchy and wherein two or more nodes in the hierarchy 
may share the same second object; 

creating a final hierarchy of nodes an-anged In clusters based on the assignment 
of the first data objects; 

11 1^ C4 I ^1^1 ^^<7v>i iiuLiwi I \ji t.1 1^ iiiicil iiidciioiiy III a iiidiiuiy, cii lu 

making the representation of the final hierarchy available to an entity in response 
to a request associated with the collection of first data objects. 

14. (Currently ameded) A method performed by a processor for clustering data 
in a database, the method comprising: 

receiving a request from a requesting entity to determine topics associated with a 
collection of documents, each document including a plurality of words and being 
represented as a set of (document, word) pairs : 

determining the topics associated with the collection of documents based on a 
hierarchy including a plurality of clusters, wherein each cluster reflects a topic and a 
document In the collection may be assigned to a set of clusters in the hierarchy based 
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on different words Included in the document, and wherein each cluster in the set may be 

associated with different paths in the hierarchy; 

storing a representation of the hierarchy in a memory; and 

making the representation available to the requesting entity. 



15. (Original) A computer-implemented method for clustering a plurality of multi- 
word documents into a hierarchical data structure including a root node associated with 
a plurality of sub-nodes, wherein each sub-node is associated with a topic cluster based 
on the plurality of documents, the method comprising: 

retrieving a first document; 

the first document; 

associating the first docunnent with a second topic cluster based on a second 
portion of the document; and 

providing a representation of topics associated with the plurality of multi-word 
documents based on the hierarchical data structure including the first and second topic 
clusters, 

wherein the first and second topic clusters are associated with a different sub- 
node. 



16. (Original) The method of claim 15, wherein the first and second portions 
contain at least one unique word. 
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17. (Original) The method of claim 15, wherein associating the first document 
with a first topic cluster comprises: 

assigning the plurality of multi-word documents to a first class; 
setting a probability parameter to an initial value; and 

determining, for the first document at the value of the parameter, a probability of 
an assignment of the first document to the first topic cluster based on a word included in 
the first document and the first class. 

18. (Original) The method of claim 15, wherein associating the first document 
with a second topic cluster comprises: 

assigning the plurality of multi-word documents to a first class; 
setting a probability parameter to an initial value; and 
determining a probability of an assignment of the first document to the second 
topic cluster based on a word included in the first document and the first class. 

19. (Original) The method of claim 15, wherein providing a representation 
comprises: 

providing the representation after each document in the plurality of multi-word 
documents has been associated with to at least one topic cluster corresponding to a 
sub-node in the hierarchy, wherein any of the plurality of multi-word documents may be 
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associated to more than one topic cluster based on different portions of the respective 

document. 



20. (Currently amended) A computer-implemented method for clustering data 
reflecting users , represented as a set of (data, user) pairs, into a hierarchical data 
structure including a root node associated with a plurality of sub-nodes, wherein each 
sub-node represents an action that is performed on a document collection, comprising: 

accessing a user data collection reflecting a plurality of users who each perform 
at least one action on the document collection, wherein each action may be unique; 

performing a clustering process that creates the hierarchical data structure, 
wherein the clustering processing comprises: 

retrieving a first user data, associated with a first user, from the user data 

collection, 

associating the first user data with a first sub-node based on a first action 
performed by the first user on the document collection, and 

associating the first user data with a second sub-node provided the first 
user data is based on a second action, wherein the first and second sub-nodes are 
associated with different descendent paths of the hierarchical data structure; 

storing a representation of the hierarchical data structure in a memory; and 
making the representation available to an entity in response to a request 
associated with the user data collection. 
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21 . (Original) The method of claim 20, wherein each action In the one or more 

actions includes: 

writing to, printing, and browsing the document collection. 



22. (Currently amended) A computer-implemented method for clustering a 
plurality of images based on text associated with the images , where each image is 
represented as a set of pairs Hmage. image feature) and (image, text feature), into a 
hierarchical data structure Including a root node associated with a plurality of sub- 
nodes, wherein each sub-node represents a different topic, the method comprising: 

accessing an image collection; 

perfo.rming a clustering process that creates the hierarchical data structure, 

wherein the clustering processing comprises: 

associating a first image with a first sub-node based on a first portion of 

text associated with the first image, and 

associating the first Image with a second sub-node based on a second 

portion of text associated with the first image, wherein the first and second sub-nodes 

are associated with different descendant paths of the hierarchical data structure; 
storing a representation of the hierarchical data structure In a memory; and 
making the representation available to an entity In response to a request 

associated with the image collection. 
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23. (Currently amended) A computer-implemented method for clustering 
customer purchases , represented as a set of (customer, purchased pairs, into a 
hierarchical data structure including a root node associated with a plurality of sub- 
nodes, wherein each sub-node represents a group of customers who purchased the 
same type of product from one or more business entities, the method comprising: 

accessing information associated with a plurality of customers who purchased 
various types of products from a plurality of business entities; 

performing a clustering process that creates the hierarchical data structure, 
wherein the clustering processing comprises: 

associating a first customer with a first sub-node based on a first type of 
p.roduct purchased from a first business entity, and 

associating the first customer with a second sub-node provided the first 
customer is based on a second type of product that the first customer purchased from a 
second business entity, wherein the first and second sub-nodes are associated with 
different descendant paths of the hierarchical data structure; 

storing a representation of the hierarchical data structure in a memory; and 

making the representation available in response to a request associated with the 
customer data collection. 

24. (New) The method of claim 1 , wherein the representation defines the 
probability of a document as the product of the probability of the (document, word) pairs 
it contains. 
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25. (New) The method claim 24, wherein the product is calculated after mixing 
the document-word pairs over the clusters. 



26. (New) The method claim 25, wherein mixing the (document, word) pairs 
over the clusters comprises a probability model of the form: 

Pix) = T.P(c)P(x\c) 

c 

wherein c is the group of clusters involved in the calculation, and x is a 
(document, word) pair. 
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